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Introduction — The Challenge of Rural Economic Prosperity 
 

The implications of globalization for economic development have been dramatic.  
Firms and industries face a double-edged sword — access to global markets but exposure 
to global competition.  In this new competitive climate, firms and industries producing 
innovative, high-value products are prospering while those producing standardized, high-
volume, low-value products are not.  Additionally, industries historically accustomed to 
insulation from global competition are adjusting less favorably to this new economic 
context.  Globalization creates a market for cheaper imports that easily substitute for 
domestic goods (Torgerson and Hamrick 1999). 

Rural areas face formidable challenges to economic prosperity in an increasingly 
knowledge-based economy. Generally, rural areas produce goods that are vulnerable to 
changing export conditions. The traditional sources of rural economic competitiveness 
such as access to natural resources and relatively lower costs are encountering declining 
transportation costs and market globalization.  Disadvantages of both geographic 
(inability to achieve equivalent economies of scale and specialized division of labor) and 
structural natures (migration from rural communities) help to explain the 
underperformance of rural economies relative to urban ones.  

Although agriculture remains an essential staple of the rural economy, 
manufacturing also plays an important role. Their importance to rural economies is 
changing however, for example, the nature of agriculture is evolving from an income-
earning family business into large-scale farming corporations. Many individual farms 
remain in production only if they grow specific crops as part of a supply chain 
(Drabenstott 2001). Otherwise, corporate farming is crowding them out. Manufacturing is 
experiencing a decline in demand for its goods while remaining demand faces 
competition from cheaper imports (Torgerson and Hamrick 1999). Many view jobs in the 
manufacturing industry as requiring “older skills” that do not necessarily mesh with the 
new knowledge economy.  Thus, rural areas relying on manufacturing industries tend to 
add lower-paying jobs at the expense of higher-paying ones (Henry and Drabenstott 
1996). Since the early 1980s, the wage gap between metro and nonmetro counties has 
become significant. In 1998, average earnings in nonmetropolitan counties were at a 
historical low of 69.1 percent of metro earnings (Gale and McGranahan 2001). Stauber 
(2001) asserts that continuing to focus on agriculture and manufacturing will hurt rural 
economic development.  

Rural areas as a whole have lower levels of educational attainment, patenting, and 
venture capital investment than metropolitan areas.  Consequently, rural economies 
consistently underperform in high-technology industries and activities in which 
knowledge (education), translated into innovation (patenting), forms the only enduring 
source of competitive advantage.  High-technology industry clusters are limited to 
relatively few U.S. metro areas (Cortright and Meyer 2001). The infrastructure necessary 
for supporting this type of industry cluster is often not available in rural areas 
(Drabenstott 2001). High-technology employment in rural areas is generally limited to 
production-level jobs in branch plants that show few clustering tendencies (Glasmeier 
1991).   
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In this increasingly competitive global economic climate, economic development 
policy makers and practitioners actively seek ways of conceptualizing and explaining 
successful, high-performance economies.  This is true in both urban and rural economies.   
By understanding the fundamental mechanics of these economies, they seek effective 
strategies and policies to promote the economic and community vitality of the places 
where they live and work.   

This report explores “rural knowledge clusters” as a model for high-performance 
rural economies.  It begins with a discussion of the theory and history of industry 
clusters, and the application of this model to rural economies. Lessons drawn from 
research on rural clusters lead to a proposed model of rural knowledge clusters. 
Characteristics of this model are then discussed, including the importance of knowledge 
to cluster activity. Preliminary evidence on the application of this model to three 
innovative rural Minnesota economies is presented.  The final sections explore the 
economic development implications of this rural knowledge cluster model, and the role 
that public policy could play in assisting with that development. 

Industry Clusters as a Model of Regional Development 
 Industry clusters have become a popular model in the past decade for analyzing 
regional economies, as well as organizing strategies and policies to promote regional 
development.  Yet, both the popularity and the simplicity of the industry cluster model 
belie the broad range of economic thought that precedes it. 

As Feser (1998, p.19) rightly points out, “there is no theory of industry clusters, 
per se.” However, economists, geographers, and regional scientists since the time of 
Alfred Marshall sought to explain the complex dynamics of industrial districts.  Most of 
this early work, including that of Allyn Young and Alfred Weber, emphasized the 
microeconomic benefits of industrial collocation.  Their work theorized that external 
economies result from the agglomeration of industrial activity. This is not just from scale 
economies within firms, but from increased specialization and division of labor among 
firms, lower transaction costs, and greater access to information.  The dynamic nature of 
these externalities promised not only lower production costs but also opportunities for 
innovation and cross-fertilization of technological advances (i.e., the conversion of 
semiconductors from military to civilian high-tech applications in Silicon Valley).  This 
seminal work informed the emerging field of regional science and the development of 
industrial location theory in the 1950s and 1960s. 

Deindustrialization in the 1970s and early 1980s placed renewed focus on the 
fundamentals of industrial location and regional competitiveness.  In particular, the 
resilience and differential performance of successful regions and industries became the 
center of attention in the late 1980s. Silicon Valley and the “Third Italy” (portion of 
northern Italy encompassing the region of Emilia-Romagna) were models of regional 
development.   Researchers lauded Silicon Valley, the emerging center of global high-
tech development, for its freewheeling entrepreneurship and dynamic, synergistic 
relationships between higher education and industry (Saxenian 1994). They also noted 
the “Third Italy” for its “flexibly specialized” networks of small producers in relatively 
low-tech industrial sectors like shoe production (Piore and Sabel 1984).  Countless 
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junkets of economic development researchers and policy makers visited these places to 
find transferable ideas for regional development.   

 In 1990, Harvard business economist Michael Porter drew together these 
rejuvenated theories of regional development with elements of business strategy into a 
compelling and lucid work, The Competitive Advantage of Nations.  Porter theorized that 
successful industry clusters could be explained in terms of a “diamond of advantage.”  
This diamond consisted of four main elements: 

• Factor conditions – a region’s endowment of factors of production, including human, 
physical, knowledge, capital resources, and infrastructure, which make it more 
conducive to success in a given industry (e.g., wood products in northern Minnesota). 

• Demand conditions – the nature of home demand for a given product or service, 
which can pressure local firms to innovate faster (e.g., Italian shoe production). 

• Related and supporting industries – networks of buyers and suppliers transacting in 
close proximity to foster active information exchange, collective learning, and 
supply-chain innovation. 

• Firm strategy, structure, and rivalry – a climate that combines both intense 
competition among localized producers, with cooperation and collective action on 
shared needs, making it fertile for innovation and regional competitive advantage. 

Additionally, Porter conferred a peripheral role to government and chance in affecting the 
competitive advantage and development path of industry clusters.   

Figure 1 

Michael Porter’s “Diamond of Advantage” 

Gov’t 

Chance 

Demand 
Conditions 

Factor 
Conditions 

Firm Strategy and 
Rivalry 

Related and 
Supporting Firms 

Source: Porter (1990) 

 

While Porter’s work on industry clusters resembled existing theories of regional 
development in many ways, it also represented meaningful extensions of those theories.  
In addition to incorporating elements from his field of business strategy, Porter drew 
from emerging (or reemerging) theories of entrepreneurship, “creative destruction” 
(Joseph Schumpeter), institutional economics (Mancur Olson, Douglass North), and the 
importance of social relationships and social capital (Robert Putnam, Mark Granovetter).  
The unique synthesis, reflected in the work of Porter, Piore and Sabel, and others, caused 
even the late regional political economist Bennett Harrison to conclude that the 
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reemergence of industrial district theory was not merely “old wine in new bottles” 
(Harrison 1992). 

From an economic development perspective, several important elements of the 
industry cluster framework stand out: 

• Endogeneity:  Successful industry clusters tend to possess dynamics, such as trust, 
competition, and entrepreneurship that lay the foundation for future success. 

• Agency:  Human agency, in the form of collective action, industry, and regional 
leadership, are crucial elements of ongoing success. 

• Strategy:  The strategic decisions of local firms in competition with one another helps 
in raising the bar for all parties. 

The industry cluster model has rapidly become the focus of many economic 
development initiatives throughout the country.  Several states, including Arizona and 
Connecticut, have initiated industry cluster strategies (Waits 2000), while countless 
cluster initiatives have focused on substate regions, metropolitan areas, and even rural 
regions.  A recent primer on cluster-based economic development prepared for the 
Economic Development Administration by Information Design Associates and ICF 
Kaiser (1997) describes the cluster strategy process as consisting of four discrete stages: 
mobilization, diagnosis, collaborative strategy, and implementation (Figure 2). The 
nature of cluster initiatives ranges from informational (e.g., analyzing the local, regional, 
or state economy) to strategic (e.g., organizing public policy relating to economic 
development), while most incorporate some element of both.   

 
Figure 2 

Four Stages of Industry Cluster Strategies 
 
Stage 1: Mobilization – Building interest and participation among different constituencies needed 

to carry out the initiative. 
 
Stage 2: Diagnosis – Assessing the industry clusters that comprise the economy and the economic 

infrastructure that supports cluster performance. 
 
Stage 3: Collaborative Strategy – Convening demand-side stakeholders (companies in each 

cluster) and supply-side stakeholders (public and private supporting economic 
institutions) in working groups to identify priority challenges and action initiatives to 
address shared problems. 

 
Stage 4: Implementation – Building commitment of cluster working group participants and 

regional stakeholders to actions and identifying or creating an organization to sustain 
implementation. 

 
Source: Information Design Associates and ICF Kaiser (1997) 
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Rural Industry Clusters — Evidence and Implications 

To some, the notion of a rural industry cluster seems outright oxymoronic.  One 
of the primary elements of cluster theory is that agglomeration economies resulting from 
urbanization and sectoral division of labor within an economy help promote 
specialization, productivity, and competitive advantage.  These advantages of scale 
economies are rarely enjoyed by rural economies, as evidenced by the considerable 
underrepresentation of producer services in rural areas (Gale and McGranahan 2001). 

Nonetheless, a considerable body of anecdotal and empirical evidence over the 
past decade documents the existence of innovative, successful rural industry clusters.  
Notable examples of rural clusters frequently cited in economic development literature 
include the carpet industry in Dalton, Georgia, recreational vehicles and manufactured 
housing in northern Indiana, furniture in Tupelo, Mississippi, and North Carolina, and 
houseboats in southern Kentucky (Rosenfeld et al. 2000).  Examples from the Pacific 
Northwest include the fishing gear industry cluster in Woodland, Washington, bronze 
casting in Joseph, Oregon, and the sporting goods and apparel industry in Hood River, 
Oregon.1   

Recent work by the Humphrey Institute’s State and Local Policy Program (SLPP) 
also uncovered a number of successful industry clusters based in rural Minnesota.  Since 
1996, SLPP has conducted regional industry cluster studies in southeast (1996), 
southwest (1998), northwest (1998), and northeast Minnesota (2001).  Each study 
examined four industry clusters using the Porter “diamond of advantage” framework 
discussed above.  The diversity of industries found in rural Minnesota is quite striking.  
They range from traditional natural resource-based staples (food processing, forest 
products) to high technology (computer and electrical components) to high value-added 
manufacturing (recreational transportation equipment).  Some are relatively mature, 
stable clusters (industrial machinery), while others are nascent and emerging (information 
technology, software).  All, however, are important drivers of their respective regional 
economies, and marked by innovation and regional competitive advantages. 

Figure 3 
Rural Minnesota Industry Clusters  

 
 

Southeast (1996) 
 

Southwest (1998) 
 

Northwest (1998) 
 

Northeast (2001) 
• Composites 
• Food Processing 
• Printing, Publishing, 

and Software 
• Industrial Machinery 

and Computer Mfg 

• Computer/ Electrical 
Components Mfg 

• Value-Added Ag 
Cooperatives 

• Precision Ag 
Equipment Mfg 

• Dairy Processing 

• Recreational 
Transportation 
Equipment 

• Value-Added Ag 
Processing 

• Wood Products 
• Tourism 

• Forest Products  
• Health Services 
• Information Technology 
• Tourism 

    
Source: State and Local Policy Program, Hubert H. Humphrey Institute of Public Affairs, University of 
Minnesota. 1996-2001. 

 

                                                           
1  We thank Joe Cortright of Impresa Consulting, Portland, Oregon, for supplying us with these examples 
from the Pacific Northwest. 
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The evidence from qualitative studies of rural industry clusters suggests that their 
dynamics and structural framework may differ from urban clusters.  Rosenfeld et al. 
(2000) posits that rural clusters can take the form of niche “micro-clusters” (i.e., 
houseboats in southern Kentucky), or alternatively, extensions of metropolitan clusters.  
While the latter are more responsive to economic development efforts, the former 
represent more robust characteristics of dynamism and competitive advantage, such as 
entrepreneurial “spin-off” activity, continuous product innovation, and differentiation.  
Other configurations of rural industry clusters are also likely, including “hub-and-spoke” 
clusters (one or two large firms surrounded by an array of smaller supplier firms) and 
“satellite platforms” (agglomeration of branch plants based on abundant local resources, 
such as timber).  Much as Markusen (1996) finds with regards to industrial districts 
generally, the Italianate (or Marshallian) model of small firm networks tends to be less 
common among rural industry clusters. 

What do industry clusters contribute to rural economic outcomes?  Empirical 
studies of rural industry clusters show that where they exist, they contribute positively to 
regional economic growth.  Henry and Drabenstott (1996, p.67) state that the evidence 
“points squarely at rural industry clusters as a major source of growth in rural areas” in 
the 1980s and early 1990s.  Furthermore, Gibbs and Bernat (1998) find that rural industry 
clusters are associated with higher wages for rural workers. 

The evidence also suggests that specialization in rural economies is associated 
with greater volatility.  Barkley, Henry, and Kim (1999) find that rural industry 
agglomerations may provide a boost when the industry is growing locally, but come at 
the cost of greater employment losses when the industry declines.  In other words, 
economic development strategies geared toward increasing industrial specialization may 
be tantamount to placing all of a region’s proverbial “eggs in one basket,” positioning it 
for cycles of boom or bust.  For this reason, rural economic development strategies 
traditionally emphasized diversification (usually away from agriculture) over 
specialization.   

This is not to say that all rural communities are in an equal position to adopt 
cluster-based development strategies (Barkley and Henry 1997).  Trying to “seed” a 
cluster from scratch is almost always a recipe for failure; in such cases, a cluster-based 
strategy may be wholly unsuited to the region. Where assets, market opportunities, or 
innovative activities are present and can flourish, cluster strategies hold much more 
promise.  In either case, the evidence suggests to not view industry cluster strategies 
blindly as an all-purpose means toward rural development ends.  

 In the end, the verdict on industry clusters and rural economies is still open to 
debate.  Wide ranges of rural areas exhibit characteristics similar to industry clusters, 
despite generally smaller scale and sectoral scope.  Moreover, while both anecdotal and 
empirical evidence associate industry clusters with positive economic outcomes; there is 
still considerable skepticism about the utility of the industry cluster approach in rural 
areas.  Part of this concern likely stems from the failure of the industry cluster model to 
make qualitative distinctions among clusters — in other words, are all clusters created 
equal?  The next section will address this issue, and propose a model of rural knowledge 
clusters to describe high-performance rural economies. 
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Rural Knowledge Clusters — A Better Explanatory Framework? 

 Dynamic and innovative, rural clusters rely heavily on a base of localized 
knowledge about the processes, markets, or technologies relating to the products they 
make.  Such an observation should hardly seem surprising.  Successful companies can be 
expected to anticipate nascent customer needs with innovative products, or meet existing 
needs with the newest, most efficient processes and technologies.  Both require a 
considerable amount of knowledge.  This knowledge tends to embed itself in the people 
and institutions that comprise the cluster. 

 How could a model of rural innovation address the role of knowledge? Rural 
knowledge clusters offer promising insights.  Rural knowledge clusters are specialized 
networks of innovative, interrelated firms centered outside of major metropolitan areas, 
deriving competitive advantages primarily through accumulated, embedded, and 
imported knowledge among local actors about highly specific technologies, processes, 
and markets. 

This framework augments the traditional industry cluster model by placing added 
emphasis on the instrumental role of knowledge as the driver of innovation and 
competitive advantage.  This is especially important for rural economies, where 
advantages of agglomeration, scale economies, and highly articulated interindustry 
linkages — key ingredients of successful metropolitan clusters — are less evident.  
Furthermore, this framework is consistent with the idea of knowledge as the fundamental 
basis of competitive advantage in the globalized economy. 

Operational Challenges to Defining Rural Knowledge Clusters 

 There are several operational challenges involved with defining precisely what a 
rural knowledge cluster is.  Each constituent part of the phrase — rural, knowledge, and 
cluster — is marked by a certain degree of ambiguity.  Even the question of what is 
“rural” is open to debate.  Rural is often mistaken to mean “farm” when in truth it is only 
a small facet of the rural landscape (Drabenstott 2001). Should one consider all areas 
outside of federally defined metropolitan statistical areas (MSAs) as rural or is 
“ruralness” more subjective in nature, relating to disadvantages faced by the lack of 
urbanization economies enjoyed by major metropolitan areas?  Isserman (2001) contends 
that areas we consider rural in the present time will certainly not be fifty years from now 
as smaller outlying areas often become absorbed into expanding metropolitan areas. 
While deciding what is and is not rural is not necessarily the most crucial research 
question, it is illustrative of challenges inherent in social science research. 

 By comparison, defining clusters and knowledge are more fundamental (but no 
less challenging) research questions.  A regular critique of the industry cluster model is 
that it lacks definitional clarity and consistent application (Rosenfeld 2001a).  Generally, 
including SLPP’s work on industry clusters in Minnesota, clusters have been associated 
with measures of industrial concentration (e.g., location quotients), growth, and 
competitive shift (e.g., shift-share analysis). This sometimes fails to capture very 
important cluster activity.  While the term cluster almost self-evidently implies the 
existence of multiple (and competing) firms, there are also “hub and spoke” areas, where 
a major employer is surrounded by a host of supplier firms.  This raises an important 
point about the potential distinctions between a knowledge cluster and an industry 
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cluster.  While this discussion has implied that not all industry clusters are knowledge 
clusters, it is also conceivable that a knowledge cluster may not exhibit characteristics of 
an industry cluster.  To the degree that knowledge about a certain process, technology, or 
market is diffused and externalized among localized actors and creates competitive 
advantages, it could be considered a knowledge cluster. 

Knowledge and Clustering 
If examining knowledge separately from clusters, it is important to note that 

knowledge is an intangible commodity, not synonymous with information.  Botkin and 
Seeley (2001) explain that knowledge exists in two forms, codified (explicit) knowledge 
and tacit (informal) knowledge. While technology is allowing information to disseminate 
across greater distances at greater speeds, knowledge continues to cluster geographically. 
This is because knowledge is more complex, is embedded in individuals, and hence less 
readily transferred across space.   In fact, Botkin and Seeley estimate that eighty percent 
of knowledge is tacit. This may help explain the importance of agglomeration activity 
and knowledge spillovers.  Previous research reveals that proximity increases an 
industry’s innovative capacity especially when firms can share ideas, products, and 
services (Porter and Stern 2001). 

Do successful industries have more codified knowledge or tacit knowledge?  
Unfortunately, this is a difficult question to answer. Is it necessary to identify what type 
of knowledge the industry depends on in order to create a successful development model?  
An empirical study by Cabral and Leiblen (2001) revealed that tacit knowledge, 
especially in small firms, tends to disappear quickly unless it is “exploited” when workers 
“learn by doing.”  This is especially true in industries that do or should adopt higher 
technology.  They conclude that identification of the type of knowledge used in 
agglomeration industries will aid in creating policy to support industry growth.  Cowan 
and Fray (1997) state that examining the tacit knowledge used in an industry will allow 
for its identification; if it is identifiable, then transformation into codified or segmented 
knowledge is possible.  This implies that knowledge could be a tradable commodity 
where some firms buy knowledge instead of developing their own. Crone and Roper 
(2001) found that multinational plants in Northern Ireland had a strongly developed 
knowledge base, and not only were they willing to engage in transfer activity with their 
local suppliers, this activity had a positive effect on competitiveness.  

Why is knowledge so important to clustering activity? Cortright (2001), in his 
discussion of “new growth theory,” asserts that knowledge, as an economic good, is 
different from other economic goods. Knowledge exhibits increasing returns to scale, and 
can be reused at almost zero marginal cost. He concludes that increasing knowledge to 
grow economies rather than increasing labor or capital may offer endless growth. This 
concept of knowledge has implications for a wide range of industries.  Maskell et al. 
(1998) develop a model of “low-tech learning and innovation” to explain how firms in 
high-cost European countries compete successfully in traditional low-tech industries such 
as furniture and fish processing through a continuous process of knowledge creation.  
Audretsch (1998) asserts that these high-cost economies are still viable despite 
competition due to globalization because knowledge spillovers from geographic 
proximity and agglomeration gives them advantage over lower-cost economies. By 
capturing tacit knowledge, local intellectual capital may help develop products, or create 
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entrepreneurial and business opportunities (Jarboe 2001). Recent attempts to quantify 
knowledge creation and deployment have focused on patent activity (Cortright and 
Meyer 2001; Audretsch 1998), although the uneven nature of patenting across industries, 
and considerable time lag, limits their utility as a broad, cross-sectional measure. 
Capturing knowledge is not an easy process, especially “indigenous knowledge” that is 
specific to an area and difficult to capture outside of its context (Jarboe 2001).  

Hypotheses About Rural Knowledge Clusters 
What matters to rural knowledge clusters? First, in order to be successful, the 

firms within a rural knowledge cluster must enjoy some degree of competitive advantage, 
(see Figure 1).  In the case of a rural knowledge cluster, these may include a rich base of 
skilled workers, access to proximate market opportunities, or a local entrepreneurial 
culture. Second, rural knowledge clusters exhibit a path of historical development and 
evolution to the local knowledge base.  Knowledge rarely, if ever, appears out of thin air.  
It can arise through the existence of one or two essential companies, unique conditions 
(i.e., geographical), or other factors allowing local residents to be “in the know” about 
market opportunities relating to a particular product or technology.  Third, rural 
knowledge clusters relate to both formal and informal institutions that have fostered the 
creation, diffusion, and renewal of the local knowledge base.  This is highly important, 
given the speed with which knowledge can become obsolete economically.  Institutions 
of higher education, including both universities and technical colleges, tend to be 
prominent in this regard, but informal institutions can also play a role.  These three 
hypotheses about the nature of rural knowledge cluster drives the exploratory fieldwork 
conducted recently by SLPP, discussed in the next section. 

Evidence from Three Rural Knowledge Clusters in Minnesota 
 SLPP examined three innovative and successful rural clusters in Minnesota in an 
effort to test the rural knowledge cluster model.  The three case studies — wireless 
technologies in Mankato, automation technologies in Alexandria, and recreational 
transportation equipment in northwestern Minnesota  — were chosen based on 
consultation with economic development analysts knowledgeable about the rural 
Minnesota economy.  The analysts felt that these three examples may provide 
preliminary evidence toward the rural knowledge cluster model. 

 For each example, the case study methodology addressed three key questions:  
What is the history of this cluster, and how has the knowledge base relating to these 
activities developed over time?  What are the present sources of competitive advantage 
for this cluster?  Finally, what institutions have been instrumental in the development of 
the knowledge base? 

• Mankato: Wireless technologies 
Mankato, a small city of 30,000 people located in south central Minnesota, is the 

center of a diverse cluster of activities related to wireless technologies.  The cluster is 
composed of two regional wireless service providers, Midwest Wireless and 
HickoryTech (spun out of the local telephone company), several mid-sized manufacturers 
of electronic components for wireless and communications technologies (including both 
locally and nonlocally owned firms), and the Institute for Wireless Education, based out 
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of Minnesota State University-Mankato and South Central Technical College, which 
provides basic and advanced informational training about wireless technologies to major 
wireless companies such as Nokia, AT&T, and Lucent.   

Mankato’s historical base of knowledge relating to wireless technologies traces 
back to E.F. Johnson, a manufacturer of two-way radio systems founded in the nearby 
town of Waseca in 1923.  The presence of E.F. Johnson cultivated a strong base of local 
knowledge in radio frequency technologies among engineers and technicians employed 
by the firm.  As the company’s fortunes waned in the 1970s and early 1980s, a number of 
entrepreneurial E.F. Johnson employees struck out on their own to form new companies, 
including several that offer engineering and contract manufacturing for wireless and 
communications technology components.   

Today, Mankato’s primary sources of competitive advantage in wireless 
technologies rest with its base of highly skilled engineers and technicians, which provides 
a fertile environment for both the creation of startup companies and the attraction of 
outside companies in need of these skills and specialized knowledge.  Additionally, the 
local educational infrastructure has continued to produce engineers and technicians with 
an orientation toward wireless and communication technologies.  These supply-side 
advantages are complemented by Mankato’s proximity to industry clusters where new 
opportunities for wireless applications are emerging, such as the medical devices in the 
Minneapolis-Saint Paul area.  The ability of local firms to cultivate new and creative 
niches for wireless technologies across industries reduces the cluster’s vulnerability to 
cyclical trends. 

Both formal and informal institutions have played a role in catalyzing the 
development of the wireless cluster in Mankato.  Likely the most important formal 
institutions have been Minnesota State University-Mankato and South Central Technical 
College, which have been instrumental in fostering the region’s specialized skills base.  
MSU and SCTC have close connections with the local industry base, and have worked 
together recently to eliminate overlaps and foster cooperation between complementary 
programs relating to wireless technologies.  Also, the Wireless & Communications 
Technology Alliance was recently formed to provide leadership and organizational 
capacity to Mankato’s wireless cluster.  However, informal institutions like the radio club 
have also been important in facilitating networking and social capital among individuals 
knowledgeable in wireless technologies. 

 

• Alexandria: Automation technologies 
Alexandria is a small city of less than 10,000 people nestled among the lakes of 

west central Minnesota, and is the center of a cluster of firms in the region utilizing 
automation and motion control technologies.  While the primary base of this knowledge 
is located within the local packaging machinery cluster, this knowledge has been “cross-
fertilized” into process technology for a diverse set of local manufacturers, resulting in 
considerable productivity gains.  At the center of this cluster is the local technical college, 
which acts as a broker for these automation and motion control technologies. 
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Alexandria’s knowledge base in automation technology relates directly to the 
historical strength of packaging equipment manufacturing in the region.  Automation 
technologies are essential to industrial packaging machinery, which allow high volumes 
of products to be placed into shipping containers.  One may understand the historic 
locational advantages for Minnesota in this industry in terms of forward linkages to the 
food processing industry and backward linkages to metalworking firms and small engine 
manufacturers.  Today, local packaging companies like Douglas Machining and Brenton 
Engineering, and nearby Thiele Technologies (Fergus Falls) and Minnesota Automation 
(Crosby) produce equipment for use in a wide variety of industries, including automotive 
parts and pharmaceuticals.   

The base of knowledge in Alexandria relating to automation technologies has 
been instrumental in its application to local companies across a broad array of 
manufacturing industries.  The use of technologies such as programmable logic 
controllers (PLC) allows for the automation of wide range of manufacturing processes, 
enhancing product reliability and worker productivity.  For example, Alexandria 
Extrusion Company, a mid-sized contract manufacturer of extruded aluminum parts, is 
one of the only companies in its field that employs automation technologies.  The 
company credits this process innovation to its proximity to sophisticated users of 
automation technology in the Alexandria area.   

Local institutions play a key role in promoting knowledge spillovers.  The Center 
for Automation and Motion Control (CAMC) at Alexandria Technical College (ATC) 
serves as a broker for knowledge about these technologies.  CAMC was formed in the 
early 1990s out of the college’s long-standing competency in fluid power technology, and 
incorporates more recently developed programs in manufacturing engineering technology 
and machine assembly.  Through its customized training programs, ATC has developed 
close and interactive relationships with local companies.  These relationships are 
mutually beneficial. Companies become exposed to new technologies (i.e., automation 
technologies) and can equip their incumbent workers with the skills to use them, while 
the technical college obtains a better, “real time” source of information about the skills 
needed by graduates of their programs.  ATC’s customized training department is co-
located with Minnesota Technology Inc., the state’s Manufacturing Extension Partnership 
affiliate, allowing it leverage additional resources for manufacturing modernization 
efforts. 

 

• Northwest Minnesota:  Recreational transportation equipment 
The sparsely populated northwestern corner of Minnesota is the birthplace of the 

snowmobile, and the home of the only two domestically owned snowmobile 
manufacturers, Polaris and Arctic Cat.  The two companies employ over 3,000 workers in 
the towns of Roseau (pop. 2,750) and Thief River Falls (pop. 8,400).  A more classically 
defined industry cluster, Polaris and Arctic Cat share a network of suppliers dispersed 
throughout Minnesota.  In addition to producing snowmobiles, both companies expanded 
and diversified into the production of all-terrain vehicles (ATVs), effectively mitigating 
the cyclicality of the snowmobile industry.  While Polaris has moved its corporate 
headquarters closer to the Twin Cities in recent years, this region remains the heart of 
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snowmobile manufacturing, and a hub for recreational transportation equipment in 
general. 

The history of the recreational transportation equipment cluster traces back 
directly to Edgar Heteen, an entrepreneurial producer of farm equipment in the 1940s and 
1950s.  Noting the practical need for mobility during the long, snowy winters, Heteen and 
some colleagues began experimenting with designs for belt-driven snow-traveling 
machines, and soon thereafter founded Polaris. Seven years later, when Heteen left to 
start Arctic Cat in 1961, the rivalry began.  Apparently, snowmobile racing began shortly 
after the construction of this second machine. The presence of these two companies a 
mere 70 miles away from each other engenders a competitive spirit that exists to this day.   

Porter (2000) asserts that local rivalries encourage innovation and productivity 
growth for economic development as a whole because innovation occurs at the 
microeconomic level but produces macroeconomic benefits. The primary source of 
competitive advantage in the region for recreational transportation equipment is home 
demand — that is, its proximity to a demanding local customer base.  While this factor 
was certainly important in the development of the cluster, it is equally important to its 
recent success.  Polaris and Arctic Cat both lost considerable market share in the late 
1970s and 1980s to Japanese competitors like Yamaha, Kawasaki, and Honda (in fact, 
Arctic Cat went bankrupt for a short period in 1981–82).  Both responded by focusing on 
innovative, high performance machinery for the most demanding of customers — the 
snowmobile racing circuit.  The ability to satisfy this market, which they credit to their 
proximity and agility in developing new ideas, in turn enhanced their ability to compete 
on high quality within the broader snowmobile market.  This demand-driven competitive 
advantage can also be credited for the preponderance of recreational boat manufacturers 
throughout greater Minnesota.   

In contrast to the previous examples, formal institutions play a less instrumental 
role in the historical development of this knowledge cluster.  More important, perhaps, is 
the “racing culture” that permeates the local communities.  The racing metaphor is a rich 
one for understanding the forces promoting competition and innovation within the 
cluster.  However, local technical colleges, including Northland Community and 
Technical College in Thief River Falls, are playing a vital role in promoting continuous 
improvement and work force skill development for Polaris, Arctic Cat, and key local 
supplier firms, through customized training curricula.  As the skill intensity of production 
jobs continues to increase in the future, the importance of local technical colleges can be 
expected to grow as well. 
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Figure 4 
Three Rural Knowledge Clusters in Minnesota:  

History, Competitive Advantages, and Institutional Drivers 
 
 

History Competitive Advantages Institutional Drivers 

 
Mankato  
(wireless technologies) 

 
EF Johnson, producer of 
two-way radios in Waseca, 
cultivated base of talent in 
radio frequency 
engineering; decline of 
company in 1970s and 
1980s led to 
entrepreneurial spin-off 
activity among former EF 
Johnson employees; 
cluster currently 
encompasses electronic 
component mfg, wireless 
telephone service 
provision, and wireless 
education. 
 

 
Strong base of engineers 
and technicians with 
experience and expertise 
in wireless technologies; 
proximity to market 
opportunities in related 
industry clusters, like 
medical devices in Twin 
Cities. 

 
Local university (MSU-
Mankato) and technical 
college (South Central 
Technical College); 
Wireless and 
Communications 
Technology Alliance; local 
radio club. 

 
Alexandria 
(automation technologies) 

 
Strong local cluster of 
packaging equipment 
manufacturers; automation 
technology essential to 
product innovation in 
packaging equipment; local 
competency developed in 
automation technologies 
among work force and 
local institutions. 
 

 
Robust local demand for 
automation technology: 
local base of midsize 
manufacturers in diverse 
industries looking for 
process innovations to 
enhance productivity. 

 
Center for Automation and 
Motion Control, customized 
training programs, 
Alexandria Technical 
College; manufacturing 
extension program. 

 
Northwest Minnesota 
(recreational transportation 
equipment) 

 
Snowmobile first 
developed in 1950s by 
Edgar Heteen, local 
producer of farm 
equipment; founded only 
two current domestically 
owned snowmobile 
producers, Polaris and 
Arctic Cat, which employ 
over 3,200 locally; 
expanded recently into 
ATV production. 
 

 
Close connection to 
demanding local customer 
base (snowmobile racers); 
fierce competition between 
Polaris and Arctic Cat; both 
factors promote innovation. 

 
Informal “racing culture”; 
local technical colleges 
(Northland Community and 
Technical College), 
customized training 
programs, continuous 
improvement programs. 

 
Source: State and Local Policy Program (2002). 
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Implications for Economic Development 

 Based on the evidence presented, several components of a rural knowledge cluster 
approach to economic development can be identified. 

• Understand your local knowledge base. 
Assessment is always the first step to developing a plan for action.  Look to your 

economic base and identify the specialized knowledge that propels your most innovative 
and successful enterprises.  Where patterns exist, either clusters of firms in a similar 
industry or product line, or diverse firms that share a common history or underlying 
technology, they should be noted.  Formal assessment tools, such as business visitation 
programs (Morse 1990) or knowledge management approaches (Jarboe 2001), may be 
useful in this regard.  Understanding what makes your community and its economy 
different (Cortright 2002) may help in discovering its current and potential sources of 
competitive advantage. 

  
• Foster linkages between firms and the local institutions that support them. 
 
 Active feedback loops between industry and local institutions, particularly 
educational institutions, are an important mechanism for promoting economic 
competitiveness.  For rural knowledge clusters this is especially critical, given the 
centrality of human capital and work force skills, to their success.  Strategies to engage 
local firms should focus on both the emerging work force, through school-to-work and 
apprenticeship programs, and the incumbent work force, through customized job training 
(McGranahan 2000), continuing education, and training partnerships (Dresser and Rogers 
1998).  The result is a win-win situation, where lines of “real time” communication from 
the demand to the supply side benefit both local businesses and the work force 
(Rosenfeld 2000, Caryannis and Alexander 1997).  Other, noneducational institutions are 
also important.  For example, public-private cluster-based economic development 
consortia (such as the Wireless Communications & Technology Alliance in Mankato) are 
crucial for bridging the public and private sectors, and focusing public investments 
around rural knowledge clusters.  
 
• Develop strategies for promoting innovation around rural knowledge clusters. 
 
 Innovation is the most important element of rural knowledge clusters. 
Consequently, strategies should focus on promoting innovation and new product 
development.  These strategies include stimulating research and development and 
technology transfer activity among existing firms, which can be accomplished through 
manufacturing extension programs and applied research centers at local universities and 
technical colleges (Jarboe and Atkinson 1998).  Equally important, however, are policies 
that support new business start-ups and spin-offs.  These include technical assistance to 
entrepreneurs, as well as access to risk capital (venture capital, “angel” investors, 
revolving loan funds).  Relying on the success of larger firms alone will not assure 
ongoing dynamism and vitality.  Rural knowledge clusters must encourage generative 
activity that builds on and sustains sources of competitive advantage. 
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• Don’t try to go it alone – promote a regional vision to guide local strategies. 
 
 Economic development strategies remain notoriously local in nature, even as 
there is an increasing awareness that regions must work together to be effective.  A rural 
knowledge cluster approach must recognize the need to develop a regional vision to 
guide local activities.  This is important on a practical level, since the firms that comprise 
a rural knowledge cluster may be scattered throughout a given region (especially in 
sparsely populated areas) and draw from a specialized labor pool that is regional in 
nature. All levels of government have a role in promoting regional visions (Jarboe and 
Atkinson 1998). In addition, institutions that may be most instrumental to promoting rural 
knowledge clusters are typically regional in scope.  This does not mean that local 
initiatives cannot play an important role in promoting rural knowledge clusters.  It does 
suggest, however, that the regional interdependencies inherent in successful rural 
knowledge clusters make the region the most appropriate scale undertaking action (Waits 
2000).  

Conclusion:  Designing Rural Institutions for a Knowledge-Based Economy 
 The rural knowledge cluster approach to economic development, like the industry 
cluster model that has prevailed over the past decade, is fundamentally about learning 
from successful regional economies.  Changes in the global economy have forced both 
urban and rural places to focus increasingly on innovation and competitiveness, and look 
for creative niches and specializations.  This development has posed a dilemma for rural 
development practitioners and policy makers looking to update their economic base to the 
changing contours of a knowledge-based economy.  What role does a region’s historical 
knowledge base play in creating opportunities for the future?  What conditions are 
necessary for this adaptation and evolution to take place?  How do localized institutions 
catalyze this process?  The evidence on rural knowledge clusters presented here suggests 
some preliminary answers to these questions.  The model requires further examination 
before concrete solutions arise to meet the challenge of rural prosperity in a knowledge-
based global economy. Public policy requires a solid investment in the development of 
rural economies. 
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reducing concentrated rural poverty, and sustain and improve the quality of the natural 

  17    



environment.  He further states that both the federal and state governments should assist 
development in four ways. First, increase rural human capital by supporting rural colleges 
and universities in high-poverty areas. Second, create new market demands and linkages 
to stimulate regional competition. Third, develop and use new technology to overcome 
remoteness and create infrastructure. Last, encourage immigration to rural communities, 
especially to sparsely populated, or high-poverty areas to increase human capital.  Rural 
residents must also play a role in deciding how to develop their own economies. This 
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younger workers possibly gain more from cluster employment because they have more 
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This article looks at options for rural development strategies, specifically whether 
benefits of clustering help the TVA region.  A study comparing the relationship between 
nonmetropolitan income change in an industry and the initial level of industry activity in 
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work for the entire TVA region. The authors assert that while they do find some evidence 
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over other nations because innovation occurs at the microeconomic level with 
macroeconomic benefits. Clustering enhances innovation, productivity, new business 
formation, and competition.  Porter asserts that governments need to expand their 
economic role to include upgrading existing clusters and facilitating the development of 
new clusters while providing assistance to the private sector for their support. Expanding 
government input from solely the national level to state and local governments will assist 
in supporting clusters. Porter acknowledges the difficulty in creating a development 
approach to suit all clusters and industries but concludes that an integrated approach 
framing clusters in a general sense is necessary to determine the full effect of cluster 
theory on economic development. 
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The report, analyzes two clusters in the TVA region, the automotive supply industry in 
northern Tennessee, and the houseboat-manufacturing cluster in southern Kentucky. 
The authors ask whether there are benefits that spill over from metropolitan clusters to 
surrounding, less urban areas, whether small-scale clusters in towns and small cities act 
like larger clusters in more densely populated places, and whether local and state 
economic development agencies are aware of clustering occurring, and does it affect their 
practices? The automotive cluster exists in rural and metropolitan areas and spreads out 
in “tentacles” where there is not much indigenous growth.  The houseboat industry is 
highly localized and is a “microcluster,” too small to register on a regional or statewide 
level but capturing a substantial share of the market.  Rosenfeld contends that this cluster 
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rivalry does not result in networking or shared vision.  The authors conclude that the 
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technological districts in Italy to identify their distinctive features and provide a 
framework for empirical analysis.  He found that while location plays an important role 
in technological communication, technological districts differ from industrial districts in 
that they cannot rely solely on agglomeration for their success.  Technological districts 
have different dynamics relating to externalities produced from knowledge sharing, and 
research and development opportunities.  Public policy needs to appreciate the unique 
factors contributing to the technological externalities involved in complementary 
relationships.  Regional policy has to expand by creating avenues for concentrating 
scientific and academic infrastructures through public subsidies. 
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Audretsch looks at why and how geography matters for innovative activity and 
international comparative advantage. Knowledge-based economic activity in high-cost 
countries allows them to maintain an advantage in the global economy over countries 
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knowledge spillovers allow for innovative activity.  Audretsch also addresses the 
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community’ to foster its growth.  Botkin and Seeley delineate between codified (explicit) 
knowledge and tacit (informal) knowledge.  Communities are important for knowledge 
management because eighty percent of knowledge is tacit; therefore, the collaborative 
tendencies of communities are the only way to share knowledge.  In order to maintain 
and create healthy communities, managers must create a vision or challenge for a 
community, implement a schedule or pace for interaction, and combine the right set of 
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Cabral and Leiblen conducted an empirical study to determine whether there is a 
significant relationship between tacit knowledge and the adoption of technology in the 
semiconductor manufacturing industry by examining the stability of learning effects 
across technological generations.  They controlled for size of firm, product market 
characteristics, and other industry characteristics to see what type of firms adopted new 
process technology.  They discovered that in small firms, knowledge derived from 
learning-by-doing quickly becomes obsolete and disappears if it is not recognized and 
exploited. Adoption’s influence comes mainly from the immediate generation. Contrary 
to their hypothesis, the authors did not find a significant relationship between 
agglomeration and knowledge spillovers, leading them to conclude that there is no 
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evidence supporting regional knowledge spillovers and new technological adoption in 
this particular industry.  Future research would likely indicate that it is important to 
identify the specific type of knowledge and generation-specific or generic learning that 
spills over to the next generations in order to create policy to support it.  
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Carayannis and Alexander assert that a firm’s internal resources are the biggest advantage 
in a global environment. Because of the relative ease in acquiring financial capital, the 
focus now is on acquiring and directing intellectual capital as the key to economic 
success. In order to achieve this success, complementary firms should co-opt with each 
other to achieve win-win market situations and more innovative products and technology.  
Co-opting allows for knowledge sharing, gains in social capital, and building trusting 
relationships while allowing for more innovation. 
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This article examines the process by which knowledge evolves in society, and spreads 
throughout the economy.  The authors contend that tacit knowledge is not a formalized 
entity but the more people examine it, the easier it is to transform it into a systematic 
form. This means either codifying it through writing it down as a whole, or by breaking it 
into segments.  Codifying tacit knowledge will lead to greater benefits, such as reducing 
acquisition costs, creating transferable commodities, reducing asymmetric information, 
and allowing firms to purchase knowledge instead of waiting to develop their own. In 
order to be successful, it is necessary to develop the codifying side of knowledge, such as 
messages, and models, and develop the language to complete this task. Improvements in 
technology will allow for some codification of tacit knowledge and stabilization of the 
knowledge environment. 
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Crone and Roper examined whether multinational plants in Northern Ireland facilitated 
knowledge transfers to their best local suppliers and what impact it may have on 
competitiveness and business performance.  They found that multinationals had a 
strongly developed knowledge base and were willing to engage in transfer activity. This 
occurs most often in engineering plants or plants with formal partnerships with their 
suppliers.  They also found that the transfers had a positive effect on competitiveness.  
Public policy should focus on creating supply chain measures to extend or strengthen 
local linkages and knowledge transfers where local supply chains exist.  Policy must also 

22    

http://www.arraydev.com/commerce/jibc


promote knowledge transfers from multinationals to other firms in a non-supply chain 
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and the Internet is necessary, as are the opportunities to create new information and 
knowledge-based enterprises. This allows for better utilization of information and 
knowledge.  If this occurs, economies should be able to adapt to particular regions and 
businesses. 
 
Policy Implications 
 
Jarboe, K.P. and R.D. Atkinson.  1998.  The Case for Technology in the Knowledge 
Economy: R & D, Economic Growth, and the Role of Government, Washington, DC: 
Progressive Policy Institute. 
http://www.ppionline.org/documents/CaseforTech.pdf 
 
This article examines the role of government in fostering growth in the knowledge 
economy. Knowledge is the key to prosperity in the current economy. Jarboe and 
Atkinson contend that policy makers must address specific areas to foster this growth.  
First, recognize that technology, innovation, and knowledge are critical to economic 
growth.  Second, there is a significant private return on research and development at the 
firm and industry levels and an even greater return for society.  Third, positive social 
value raises the level of investment in technology and knowledge creation above the 
market.  Fourth, technology and knowledge interact with investment in equipment and 
education. Lastly, knowledge creation and technological innovation require special 
attention to institutional arrangements.  Federal policy’s role should support R & D (non-
defense) to increase per capita income, while creating certainty in the market by offering 
longer-term market initiatives such as tax credits. The federal government should also 
facilitate innovation by creating partnerships and alliances with the private sector, 
universities, and government laboratories.  Policy makers should not expect the private 
sector to correct the spillover effects from positive returns. 
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McGranahan, David.  1999.  “Advanced Technology Means Better Pay and Benefits 
for Workers,” Rural Conditions and Trends, Vol. 9, No. 3, pp. 28–37. 
 
McGranahan evaluated whether the adoption of advanced technology methods by 
companies attributed to higher wage growth.  Since rural areas are attractive to firms 
trying to avoid unions, industries with advanced technology require greater skill and 
therefore pay more even without a union presence.  While the wages are on average 
lower than union wages, companies may offer profit sharing and stock options, 
something unions do not have the power to negotiate. Rural industries vary widely in 
wages and benefits and McGranahan found that ‘high adopters’ of technology tended to 
offer greater wages and benefits than ‘low adopters’.  They also tend to offer training for 
those jobs. Public policy for rural areas then needs to encourage this type of technology 
to increase the opportunities for rural workers with moderate skill levels. 
 
Rosenfeld, Stuart A.  2000. “Community College/Cluster Connections: 
Specialization and Competitiveness in the United States and Europe,” Economic 
Development Quarterly, Vol. 14, No. 1, pp. 51-62. 
 
Rosenfeld examined four case studies, two European and two American, to illustrate the 
influences industry clusters and community colleges have on each other.  When a 
community college chooses to specialize in particular skills, it has a large impact on the 
region it is located in, including providing jobs for workers not in an industry cluster.  
When industry clusters are present, the need for skilled labor provides an opportunity for 
community colleges to expand their curriculum, or start up in a new area and become a 
center of excellence. Firms save money on training costs, and workers are able to access 
new employment through connections and internships. Rosenfeld concludes that the 
relationship between these two is important because it creates a sizable pool of workers, 
increases social capital and tacit knowledge sharing, enhances information technology, 
supports more innovation, and raises wages.  Striking a balance between the needs of 
employers and students is the key to successful specialization and competitiveness. 
 
Rosenfeld, Stuart.  1995.  Industrial Strength Strategies, Regional Business Clusters, 
and Public Policy.  Washington, D.C.: Aspen Institute. 
 
Rosenfeld’s book examines how policy makers and practitioners should promote cluster-
focused economic development policies.  It is important that strategies for economic 
development build competitiveness and innovation rather than just build infrastructure. 
The chapters outline key concepts of clusters, data relating to their performance, 
identification and targeting of clusters for strategizing, case studies, and guidance for 
each level of government to implement cluster-based strategies.  State and local 
governments should invest in social capital and learn what industries are necessary and 
feasible for growth in their region.  They both need to create support for clustering 
activity.  The federal government needs to provide leadership, guarantee services, fund 
cluster studies, and focus less on political jurisdictions when supporting clustering 
activity that moves across borders. 
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Waits, Mary Jo. 2000.  “The Added Value of the Industry Cluster Approach to 
Economic Analysis, Strategy Development, and Service Delivery,” Economic 
Development Quarterly, Vol. 14, No. 1, pp. 35–50. 
 
Using case studies from Arizona, Waits examines how states need to reevaluate their role 
in economic development in order to provide secure, quality jobs.  She contends that 
industry clusters are interesting to all levels of government because studying them allows 
for greater insight into what drives a particular region’s economy, as well as any 
challenges they may face. If states create the opportunity for businesses to identify and 
solve problems that are common to each other, they will do so by co-informing, co-
learning, co-marketing, co-purchasing and co-producing with each other.  To be 
successful, states need to implement programs such as export programs and work force 
development systems applicable to their clusters.  Waits concludes that there is no tried 
and true formula for determining what works for each region, therefore, public policy 
requires direct industry participation in program design for economic policies to be 
effective. 
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